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(5 4) NOVEL TRIPEPTIDE, ITS PRODUCTION AND HYPOTENSOR CONTAINING THE SAME 
A S AN ACTIVE INGREDIENT 

(g7)Abstract: 

plJRPOSE: To obtain a novel tripeptide which is useful 
a s & hypotensor with high safety, low toxicity and no 
a naphylaxy shock. 

qONSTITUTION: Twenty three kinds of tripeptide having 

th e L-amino acid sequences are represented by the L&a-AU-Phe, Val-ila-Tyr, 'tox-ial^i, 

for mulas. The tripeptides are obtained by treating sardin ?4-V,il^* M ^ Aia-Ala-Plifl, L«u-Ai«-H4b, 

muscles with a protease, filtering the product, and Lea-ciu-Mu, Ai^.-Tyr-Vai^ ila^Vai-^t, 

f r actionating the components passing through the Ala-Vdl-Lys, Slu-Val-Tyr. Giy-Vai-Uu, 

semipermeable membrane by means of a strong acid Ty r .A«p : Ala, Leu-Irp-Trp,, Leu-Ua-ifa, 

ca tion exchange resin, gel filtration, ion-exchange gel fclu-ila-tal, Ph^lle-Leuy AiaTUai-w B ^ 

titration, reverse-phase high-performance liquid TKr'-^ly-Kro,.. lot-BJy-iio t Uu-iia-Vai, 

chromatography in order to collect the fractions T.ftii-Yal -v^) r asn-6in-Phe t 
c0 ptaining the components having the activity of 
jp^ibiting the enzymes transforming angiotensin. 
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»CS; Leu-Ala-Phe, 
Val-Val-Leu, 
Leu-Glu-Leu, 
Ala-Val-Lys, 
Tyr-Asp-Ala. 
Glu-Ala-Val, 
Thr-Gly-Pro, 
Leu-Val-Val, 



Val-Ala-Tyr, 
Ala-Ala-Phe, 
Ala-Tyr-Val, 
Glu-Val-Tyr, 
Leu-Trp-Trp, 
Phe- Ile-Leu, 
Het-Glylle, 
Asn-Gln-Phe, 



Ket-Val-Val, 
Leu-Ala-His, 
Ala-Val-Het, 
Gly-Val-Leu, 
Leu-Ala- Ala i 
Ala-Leu-Ala, 
Leu-Ala- Val, 



x-mztiz l#(z>7s swtw/mK. zz^zf? mm* 
mtzffiM* 2 3 ass© h u k. 



5s &r>y*^>s/>sawBMa*?stt«:*t 

DN*& 3 ] NW& 1 oMMte 2 3 a© h U >W K 
[Sf#«4 3 



JfcS; Alall«-Het, Tyr-Ala-Val, Gly-Gly-Phe, 

Gln-Gly-Phe, Leu-Glu-Leu, Tyr-Ala-Phe, 

61y-Tyr-Ile, Tyr-Glu-Phe, Ala-Asp-Tyr, 

Glu-Gly-Gln, Gln-Phe-Ala, Phe-Ket-Gly, 

Gly-Phe-Gly, Ile-Gly-Ser, Trp-Trp-Leu f 

Ala-Ala-Leu, Leu-Ileu-Phe, Ala-Leu-Ala, 

Pro-Gly-Thr, Phe-Leu-Het, Tpp-Ala-Pro, 



Tyr-Ile-Ala, Phe-Ser- 
Phe-Val-Ala, Gly-Phe- 

T'^StlS Lfa<DT$ smKOS&iK.X&'W- FH36& 

a&»«ifc&4^fc^a«^i®«i^2 7a©h 40 
[ft*a 6 ] fi*g4 (D%m& 2 7 a© h y k 

[«Mi©f»B«!«W!3 
[000 13 

^M#£t5Jiffil$TMfc«m*^©§im h U 
[0 0 0 23 50 



ro, Phe-Phe-Tyr, 
le, Ala-Ala-Val, 

■bfr&fc© (^'f&SiftUE) fc^tB&fc© C^eMHSiacifit 
£E) fcfc*M3ftT^*. JMfcf£iKifaEl;ttB(H£&S& 

©— oTJ&SWSA&ftTSy, niO^*, R-A 
*^&ttfc«tt!l«:*fc ^6 7> Sfcfrf-> S/>3fift 

sat (jsat, ACEiiBSfB-rso ) ©fs-BM^-rs:: 

£ICJ:oTR. A#£iggi5bT;*:ffitt^jfilH£iE^-5 

z>W&£ bt tt. ^b-&fe©^c» L-^ay >« 

mfo CM. A. Ondetti, B. Rubin et 
al;Science, 1 9 6, 44 1 (1 9 7 

»S*©^S©«^fC{ij66#a^©^-r^ 

(CSfsSfiWPro) [S. H. Ferreia, 
D. C. Bartelt et al;Biochem 
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i s t r y, 9, 3 5 8 3 (1 9 7 0)], 1f^>CD 
39^-^l5*ffi3Rffl6WB<Z)^^K <C*flfttf 
Ala-Hyp) [G. Oshima, H. Shima 
bukuro et al;Biochim. BioP 
hs, Acta, 56 6, 128 (1 9 7 9)], 4^7 

Gly-Lys) [S. Maruyama, H. Suz 
uki ;Agric. Biol. Chem, 4 6, 13 
9 3 (1 9 8 2)] fc£*W&ftTV** B 

am jur jRsesftfcr^ACE?gtt 

7, 1143 (1 9 8 3)]. L**U 
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[000 3] 
[0004] 

*a©# y/^^^^m<Di^m^m^nr^^m 



Leu-Ala-Phe, 
Val-Val-Leu, 
Leu-Glu-Leu, 
Ala-Val-Lys, 
Tyr-Asp-Ala, 
Glu-Ala-Val, 
Thr-Gly-Pro, 
Leu-Val-Val, 



Val-Ala-Tyr, 
Ala-Ala-Phe, 
Ala-Tyr-Val, 
Glu-Val Tyr, 
Leu-Trp-Trp f 
Phe-Ile-Leu, 
Met-Gly-Ile, 
Asn-Gln-Phe, 



Het-Val-Val, 
Lcu-Ala-His, 
Ala-Val-Met, 
Gly*Val-Leu» 
Leu-Ala- Ala, 
Ala-Leu-Ala, 
Leu-Ala- Val, 



[0 0 0 5] (2) >fr7&««fe*>/^Kdj!BBRT* 



3a©hu^^K®asa&. 



Ala-Ile- 
Gln-Gly- 
Gly-Tyr- 
Glu-Gly- 
Gly-Phe- 
Ala- Ala- 
Pro-Gly 
Tyr-Ile- 
Phe-Val- 



Het, 
Phe, 
lie, 
Gin, 
Gly, 
Leu, 
Thr, 
Ala, 
Ala, 



Tyr-Ala-Val, 

Leu-Glu-Leu, 

Tyr-Glu-Phe, 

Gln-Phe-Ala, 

Ile-Gly-Ser, 

Leu-Ileu-Phe, 

Phe-Leu-Net, 

Phe-Ser-Pro, 

Gly-Phe-Ile, 



Gly-Gly- 
Tyr-Ala* 
Ala-Asp- 
Phe-Met- 
Trp-Trp- 
Ala-Leu 
Trp-Ala- 
Phe-Phe 
Ala-Ala 



Phe, 
Phe, 
Tyr, 
Gly, 
Leu, 
Ala, 
Pro, 
Tyr, 
Val, 



[0006] (5) i<g&9yrt9ft£mmiK¥mi> 
imLtcjst&tim* mz\mj*>xwmm. vim 



Leu-Ala-Phe, Val-Ala-Tyr, Het-Val-Val, 
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Val-Val-Leu, Ala-Ala-Phe, Leu-Ala-His, 

Leu-Glu-Leu, Ala-Tyr-Val, Ala-Val-Het, 

Ala-Val-Lys, Glu-Val-Tyr, Gly-Val-Leu, 

Tyr-Asp-Ala, Leu-Trp-Trp, Leu-Ala-Ala, 

Glu-Ala-Val, Phe-Ile-Leu, Ala-Leu-Ala, 

Thr-Gly-Pro, Ket-Gly-Ile, Leu-Ala-Val, 

Leu-Val-Val, Asn-Gln-Phe, 

(Ji*±2 3ft bV^zfrm^O&mm*^*}? 10* [0 0 0 7] 



Ala-Ile 
Gln-Gly 
Gly-Tyr 
Glu-Gly 
Gly-Phe 
Ala-Ala 
Pro-Gly 
Tyr-Ile 
Phe-Val 



Net i 
Phe, 
He, 
-Gin, 
Gly, 
■Leu, 
■Thr, 
■Ala, 
■Ala, 



Tyr-Ala-Val, 

Leu-Glu-Leu, 

Tyr-Glu-Phe, 

GlD-Phe-Ala, 

Ile-Gly-Ser, 

Leu-Ileu-Phe, 

Phe-Leu-Net, 

Phe-Ser-Pro, 

Gly-Phe-Ile, 



Gly-Gly-Phe 
Tyr-Ala-Phe 
Ala-Asp-Tyr 
Phe-Net-Gly 
Trp-Trp-Leu 
Ala-Leu-Ala 
Trp-Ala-Pro 
Phe-Phe-Tyr 
Ala-Ala-Val 



(RJt 2 7 ft h U Ktt K©*H><D#flB«4'<^ K 

i tmz&v s r 5 j ■BB2W®#r $ j Hawass**-. ) 
■ffia%ans hilars. jwam**rt&*9Bto b u ^ 

[0008] ttjgB©«Til& h 'J KfflSSfiSi: 

#*o<i*. BWffiStcktj-CjKyv-ttoH 

tt&iWc^^ hlt^lcioT^L/Ttr<©^K^o 
■€■ L/T> *© «fc 3 tc bT»e>tifc#« h U Ktt. 
h y 7^rn^ *>^;uh>ft Srfflv^ 

T>Kyv-tt©iB«»***»&«WTLfcft 75 jmim 
[0009] *$mv>%m& h y k*, -r o *>j& 

SB!"*- SZLfcrtTCSStf. -fCM^fCttl 9 9 1*J«B# 
JI3§ft*fcfe*£ (*#) SKBglf&P 1 8 3 3 A P 1 

3 (D-m&zmk u miieiT© ± e> t- Lx^e> £ # 

fflv*T»E3&8* (Wttf. *, hyx-SBWIWHft. 50 



y>KM^fc£©#'l4©>$«?£&£) tfnH-#£#*e 

ft B»&5^sa-ttTiB*«fw««:««. -?-©in*^? 

ttn*+3*jWrU ^©^^©^T-^Bi&iffiBL 

^9-!r 5 #;L*±gg©D o w e x 5 0 W&if) KUW, 

T, ACE***. ) IB*^**"**^***** 

(MiLii. 7r;i/V'>7l3ffl Sephadex G- 
2 5^h') ICkoT^lfU -tCDff&iftfcACEIBlFJg 

Sg©SP-Sephadex C- 2 5 fCioT 
dHU *<Z)»6*lfc AC EEWSSta^WS: S ^fCH P 

lc mmmm^u^rb^y^-) K.x.sx&m 

[0010] #$&0Ji©fr£!& h y v ^ 



(5) 



atfi&v. sum «fc e> ic LT#e>tife*i§^<z)if^«i h 
■t*fe*MWfi*li«>Tfi<, 5fc£ttw*«>Ti«n (ld 

5 0) 5 000kg/kg ; 9* f>SP*2#) = #$893 10 
^yzCDhy^-^KSrO. 0 1~1 Omg<£>S"e& 

*o tt-#msui. a»iHi~4isiare»63W. 

ihy^^KttWifer^y^^^SKft 20 MS 
fcTMt. uxmmx$> y , Hfc e> oifirl4»&5p^(c*«-* 

[0 0 11] IStMi 30 

5 0 0 glCffiW *yik 1 L SriDiL atves**--* Xb 
fc.%, 1 Nfg&tCT p H & 2 . 0 (CMS b 

^*#EC3. 4. 2 3. 1) lOg 
fcgSflt! U 3 7 2 0 B»imt|! b&# &*n*^W!IS:f?o 
fc. ^H^&l£l3lc|SEkmtiill (73 3>tt» Y* 

#C£j Leu-Ala-Phe, Val-Ala-Tyr, 

Val-Val-Leu, Ala-Ala-Phe, 

Leu-Glu-Leu, Ala-Tyr-Val, 

Ala-Val-Lys, Glu-Val-Tyr, 

Tyr-Asp-Ala. Leu-Trp-Trp, 
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*M10i5!, <j> 7 6mm) ICiliSSit, iiiiSt&Do we 
x 50WX4 [H+] (*4. 5x15cm) 

KM&fc. *©*9*&iBM*>*T?+a*a*bfc«.. 

«»CJ:yr> s E-TS:|»*U «MMC4 0ml«:« 
fe. 3C1SS4 m 1 fc^&ffiH ^TkT'iJg®* b bfcS 
ephadex G-25#9A(*2. 5x150c 
m) IC^U 8E&3 Oml/h r, &&WkS. 6m 

l-ey^MBft&ffofc. *»^ac»fcnyaLT*»^?i 
Lfc a c e uststtaffv mftzmsmmm bx^y 

*K»*i:bfc. £©"WKSgfc2 0ml©ift>fjt- 

ephadex C-25 (H+) *9A (♦ 1. 5x 
4 7. 2 cm) KAfflfU J&**->#lLfr&3%aMb 
f - h y f A« 1 L0MBK4SB8*S:ffv\ ffii3ml/h 
r, #*Mil0. Oml^nvh^-f-tffo 

^57*, #lf^2 2~2 8©ACE|Hf8Stt£W«: 

mtbxwmmLxmm h y K$&*&#fc„ r© 

hy*/3 l K!&#2 0mgS:60/tl©I>ft>* 
JCJBWbfclft. HPLC&ffofe. jj^&tlsXltmtf 
itm (MO $SDe v e 1 o s i lODS-5 (4. 5m 
mIDx2 5cmL) feffifflU M>WM£ bTteO. 0 
5%hy7A/*nlftK OSOn TFA^BSfB-rSo ) 
e>2 5%T-feh-hy;i//0. 0 5%TFA©KB&rBB 
&&f?V\ tt&ftl. Oml/min, ttfflifeR2 2 0 n 
mt»*nv 1*^74 -fef5v\ ACEBMFttUB*:#* 
Sh'J Kfcflffc. *®liaW4H2 (CaVffcfe y T* 

&y, 2saifflhy^^K®»ffii9iim«n©i:fey 

[0 0 12] i©A^tCUT#&*ifcACEia»f^MS: 

^-rs h y f©7 5 j mmtt* 77^4 

*i/xrJ*&^7n7'fy$/-9x.yiJ'-4 4 7 AM 
fcEwtttfiStifc. ■tcwISSI. 2 3@©hy^y^K 



Met-Val-Val, 
Leu-Ala-His, 
Ala-Val-Het, 
Gly-Val-Leu, 
Leu-Ala-Ala, 



Glu-Ala-Val, Phe-Ile-Leu, Ala-Leu-Ala, 
Thr-Gly-Pro, Met-Gly-Ile, Leu-Ala-Val, 
Leu-Val-Val, Asn-Gln-Phe, 



y FT-fes z t tfmg.tsnt=.. mm 2 3 mo h y 



50 



[0 0 13] Sefi092 

DK%&: h U Kffl*S*»e>©«fil ^S2 0 0 g 
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^[;tpH^2. 6 tens U Hi/v 

g£fj|#-SfEC3. 4. 2 3. 1) lOgSftWL 3 7 

6i£%(cn^fiani (75 3>m ymiosl *7 

6 mm) tca»S-tt %fiK&D o we x 5 OWX 4 
[H+] (M. 5x1 5cm) jCjUAfc. -£■© 

^itfi>*2LfcfliVvc»ffiL/fc. «E«MBCJ:yT> 
*ir*lteU IBIMK4 OmUife. Z1©«?S4 10 
m 1 tf^TyMBflSbfe Sephadex 

G-2 5 (tf> 2. 5x 1 5 0 cm) ££#U SS813 0 
ml/hr, ##W*8. 6 m 1 •py^aKiftffo fc. 

^K8g*2 0ml ©fl$W *>*tc«»!ft. Ht 
^tfS/zKTSHflSftUfcSP-Se ph a d ex C-2 
5 CH+] (#1. 5x4 7. 2 cm) \Z&ffi 

u bw*>* i 3 %atfb^- h y vim. 1 l©si 

flEajBSS&ff^ S5iSt3ml/hr, #^B10. 0m*20 



[0 0 14] ±|B^nvhy97tf, ^lf#-^3 2~3 

8 cd A c E|fiW?&f4^iii^«)TiiSig^ L-CBBH H U 
Ktt5fcfc»fc. r ©USS h U *W FS* 2 0m 

«&6o#i ©hjk *y7kizm»vrz.m. h p l c 

ofc„ LTWSWMB* (WHDevelos 

ilODS-5 (4. 5mmIDx25cmL) fc^ffl 
U SfWWHfcLTttO. 0 5%hy?;b;toS$e (JWT 
TFAillllSfB1-So ) *»6 2 5%T-feh-NU;i//0. 
0 5%TFA®«K4JiaSSf?V\ 8BS1. Oml/m 
in, «ttiafcR2 2 0nm7»^nvhy9>f-S:fJV\ 
ACE HWfftg U K&»fc. *CDlS*tt 

04 Kijktt. & y -e» y , 2 7a© h y K©»ffi 

BWQ^ 2 © £ »J T'&So 
[0 0 1 5] £®J:3lCLT#&*ifcACE|HaFft5ffi& 
h U *zf* K©7 ^ ^ BBB8ltt. T^-f hVU 
*^^T-Attfli©^aT--f >S/-*x>-y— 4 7 7 AS! 
&fflV*T«fcS*lfe. -tOlS*. 2 7S©N';^^K 



Ala-Ile- 
Gln-Gly- 
Gly-Tyr- 
Gln-Gly 
Gly-Phe- 
Ala-Ala- 
Pro-Gly- 
Tyr-Ile- 
Phe-Val 



Met, 
Phe, 
He, 
Gin, 
Gly, 
Leu, 
Thr, 
Ala. 
Ala, 



Tyr-Ala-Val, 

Leu-Glu-Leu, 

Tyr-Glu-Phe, 

Gln'-Phe-Ala, 

Ile-Gly-Ser, 

Leu-Ileu-Phe, 

Phe-Leu-Net, 

Phe-Ser-Pro, 

Gly-Phe-Ile, 



Gly-Gly-Phe, 
Tyr- Ala-Phe, 
Ala- Asp-Tyr, 
Phe-Het-Gly. 
Trp-Trp-Leu, 
Ala-Leu- Ala, 
Trp- Ala-Pro, 
Phe -Phe- Tyr, 
Ala-Ala-Val, 



testis L#;©7^ y ttft2£fr£>&*H9!l&$-*'<& V 
y FTf**i4:36i<l«B8a*ifc. *f*2 7«© h U 

g?@H?>Jfe<fet>*75 y M^tfiitTf B5£T*^ U 7 ^ y SOB 

f - K 2 3 « J: y AS&B. Mic^clfi* t> y F 
2 7«*yj*6#Mtt. J^TtC^1-»Cj:oT^a?A 

[0 0 16] tttftMl 

[ACEIHWSISilSiS] ACE (S/^V?m |§^# 
^EC3. 4. 15. 1) 2. 5mU,'^«iaHip 
puryl — L — his — t idyl— L— leuci 
ne (^^FWFSS^aSD 12. 5mM^Lieb 
e rma n©i»D^ft^bfelU*«t©*» 
ffe 1 8, 2 9 7-302 (1 9 89)) IC^DTM^ 
Lfe. 4«bfcJI6JB«S:B»x^MCT«l|ffi 



SEs, tttj^©f^y(CiKffffifi:ttiL&i9©fil«:E 

Kl^E (%) = (E c-E s)/(Ec-Eb) X10 
0 

ACEiHg»g©ifis?Btti c 5 omt, ACEnmmfe 
14^5 0% emmm) mwt&fctowm&imam8i 
(m) vmLf-o $&m\zff,&'(y*jm&ji&m2 3 
40 a© h y k©4»iui?»a c e izMt zmmm 

(IC50) i**i»c5%f fcfey-c**. 

tC^S^S*5fe^2 7S© h y AC^f - WMSA 

cEizMtzvsmm (IC50) a«2»cnvri:»y 

[0 0 17] £1*092 

Wrttfc h 'J K©9 ^ h^«#i*©MPffi©«ftW 

1. 

ftto "fe-f V h 'J K 2 3 ffli y jas#!f 
50 ( S P - 1 M^fC^caS* h y ^yf - K 2 7 a J; 



11 

UJfcS&H (SP-l^I) feBufc. 

1 1. 

ggmmiRfrf-v-frx- y^- gho *y 1 

Jftf£iffJlilE@^fte?y h (SHR) fciXU i«n 
60^«W^ JRttHElfiUEEtf 1 6 0mmHgRil (ftfi 
2 8 0~3 30g) ffltt#j6|!£H¥£l/tMHfc. 9 3/ 
M*. ^S2 3±2 5°C, MS5 5±1 0%fe«ktJ t l 2 

mam (*%jG*$~e\%g#r) izwm&xtzmwmx* 

tc#tf, m^a^fcbT3!8H#«:fl«l0 0g* 
.fc*JO. 5ml<oa^-MIW»Pa#bfc, *2W*Ctt 
h U K®®* 1 . Og/k gaMft&amjceH 
» U fl* 1 0 0 g » & »J 0 . 5ml G)fiJ^T*3£fg!lSa 

J|53WJCtthU'<^Kffllfr*2. Og/k 
g, «4»»CtthU^^K®W5fi4. Og/kg©ffl 

[0018] smmmmm>mm±W7m» 

( («0 PS- 1 0 0) fcfflvu a i 1 - 

cuf mci'A KM S^3 0^ 11910. 2 

1 0 mmH g£U*<Z>*£, ZV> 3 glC£¥*&JfilJEiii£*& 



(7) 4&m¥ 7-1 88 2 82 

12 

feo Sfctfl lmmHgJEU:0»^a:a6K2ia!iJfeU 

feffl^T#»fe.-SHRS:fflV^T, -f^S4»»ft*hU 

KdW (S P - 1 #W) 3 0 0, 6 0 0 fc<fctf 
1, 2 0 0mg/kgS:^Il^Pi2-^L/fe^©, ifiUE-fl 
fej:^C^/\O^Mtcov^©^^ EI51C 
5Vr£8»;T»*6. *fcSHRS:MVvr*SSBfehy"? 

^K^M (sp- law 300, eoofiitfi, 

10 2 0 0mg/kg&#IBgpa#Lfel»f©, JfoEfrHfeJ: 

* h u k 2 7 a j: y ace piw?s& 

fe*U in v i voCfe^TfcfcSasifilfflSTftra 

? 5>ttrttofe h y k 2 3 affiances** h y ^ 

T'feS. fcfe. afs»W»C«*>f«7ii9»»ft*hy^^ 

20 k 2 3 aattwc^ss* h y f 2 7 at*, fiutw 

[00 1 93 
GSi] 



(8) 
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T «. J ax m TM 


a\ % M> 
V7TB 




$6(11*960 




\ nu J 




20.0 


Lou-Ala-Fhe 


3 BO 


0.3 


21.5 


Val-Ala-Tyr 


352 


4.2 


30.7 


ffat-Val-Val 


346 


3.1 


30.9 


Val-Val'Uu 


330 




31.3 


Ala-Ala-Pti* 


308 


0.2 


31.0 


Le*-Ala-IMa 


340 


B.3 


31.6 


Lau-Glu-Laa 


374 


1.3 


31.0 


Ala-Tyr-Val 


352 


1 . 1 


32.1 


Ala-Val-Hat 


320 


0.6 


32.6 


Ala-Val-Lya 


317 


1.6 


32.7 


Glu-Val Tyr 


410 


8.1 


32.6 


Gly-Val-Lau 


268 


8.6 


33.6 


Tyr-Aap-Ali 


306 


4.7 


44.6 


Leu-Trp-Trp 


604 
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